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ABSTRACT 



A thoracic trocar having a deflectable member. The deflect- 
able member has a frustoconical outer surface and is mov- 
able between first and second positions. The outer surface is 
angled toward the distal end in the first position and angled 
toward the proximal end in the second position. The first and 
second positions are both stable, unbiased positions and the 
deflectable member is movable from the first position to the 
second position upon application of the necessary force. 

13 Claims H Drawing Sheets 
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TROCAR 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application is a continuation-in-part of U.S. 
patent application Ser. No. 08/615,151 filed Mar. 12, 1996. 

HELD OF THE INVENTION 

The present invention relates to trocars and their methods 
of use. A specific application of the trocar is developed with 
respect to use in a patient's thoracic cavity, however, the 
trocars may be used for any other purpose. The trocars 
provide a path for surgical instruments into a patient. 

BACKGROUND OF THE INVENTION 

Trocars are generally used as access devices for introduc- 
tion of other surgical instruments into a patient. A conven- 
tional thoracic trocar is disclosed in U.S. Pat. No. 5,279,575 
to Sugarbaker. In U.S. Pat. No. 5,279,575 the trocar has a 
pair of flukes which are pivotally coupled to the body with 
pins. The trocar also includes a rigid clamp which is slidably 
on the outer tube for securing the trocar to a body wall. The 
inner tube slides longitudinally relative to the outer tube for 
moving the flukes to the open position. A distal end of the 
inner tube engages a camming surface on each of the flukes 
for camming the flukes outward. 

The trocar disclosed in U.S. Pat. No. 5,279,575 suffers 
from a number of drawbacks. First, the clamp is relatively 
stiff and does not conform to the shape of the patient. As 
such, the trocar may be difficult to tilt at a desired angle 
when passing between adjacent ribs. Another drawback of 
the trocar is that the hinges create a relatively large profile 
since the hinges extend beyond the outer, cylindrical surface 
of the tube. The relatively large profile increases trauma to 
the patient which is particularly problematic when the trocar 
is rotated or otherwise displaced after initial placement. Yet 
another drawback of U.S. Pat. No. 5,279,575 is that the 
clamp is mounted to a third tube which slides over the outer 
tube. The three tube configuration also increases the profile 
of the device and trauma to the patient. 

SUMMARY OF THE INVENTION 

The present invention solves the problems with known 
trocars by providing a trocar body having arms which lie 
within a cylinder defined by the trocar body. The arms are 
positioned within the cylinder when in the closed position so 
that the profile of the trocar is minimized. The arms are 
preferably integrally formed with the tubular portion. An 
actuator is positioned within the body and movable with 
respect to the body in a longitudinal direction. The actuator 
slidingly engages the arms for moving the arms from the 
closed position to the open position. In a preferred 
embodiment, the actuator is rotatably coupled to the body by 
a pin and slot configuration. Rotation of the actuator moves 
the distal end of the actuator longitudinally to engage the 
arms for moving the arms to the open position. 

The trocar also preferably includes a resilient member 
attached to the body. The resilient member is configured to 
provide a clamping force on tissue positioned between the 
arms and the resilient member when the arms are in the 
closed position. The resilient member provides advantages 
over conventional clamps since the resilient member con- 
forms to the shape of the patient. 

In another aspect of the present invention, a trocar is 
provided with a deflectable member coupled to the distal end 
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of an outer member. The deflectable member has first and 
second ends with the first end coupled to an inner member. 
The inner member is rotatably coupled to the outer member 
for moving the first end between open and closed positions, 
5 When the first end is in the open position the deflectable 
member is deflected outwardly for locking the trocar to a 
patient. The first end travels along an arcuate path when 
moving between the open and closed position. In a preferred 
embodiment, the inner and outer members are substantiaUy 
10 cylindrical and the deflectable member is integrally formed 
with the outer member. 

In yet another aspect of the present invention, a trocar 
includes an inner member and an outer member surrounding 
at least a portion of the inner member. The inner member 
J 5 includes arms which are movable between closed and open 
positions. The arms are configured to lock the trocar to a 
patient when in the open position. The outer member is 
attached to the arms for moving the arms to the open 
position. The outer member is moved longitudinally relative 
20 to the inner member to move the arms to the open position. 

In another aspect of the present invention, a trocar 
includes an inner member having arms at a distal end. The 
arms are biased toward an open position and are restrained 
in the closed position by an outer member which engages an 
25 outer surface of the arms. When the outer member is 
retracted, the outer member is spaced apart from the outer 
surface of the arms which permits the arms to move to the 
open position. In a preferred embodiment, the outer member 
is substantially cylindrical and slidingly engages the inner 
member when moving the arms to the closed position. 

In yet another aspect of the present invention, a trocar 
includes arms which have interlocking elements. The inter- 
locking elements hold the arms in a closed position. The 
interlocking elements are preferably hooks which are 
deflected to disengage from one another when an instrument 
is inserted through the trocar. The arms arc naturally biased 
toward the open position so that the arms move to the open 
position when the hooks disengage. 

In another aspect of the present invention, a trocar is 
provided which includes a deflectable member. The deflect- 
able member is movable between first and second positions 
with both the first and second positions being stable, unbi- 
ased positions. The defleaable member preferably has a 
frustoconical shape which is angled toward the distal end in 
the first position and toward the proximal end in the second 
position. The trocar is inserted into the patient with the 
deflectable member in the first position to facilitate intro- 
duction into the patient. When it is desired to remove the 
trocar, the trocar is pulled with sufficient force to move the 
deflectable to the second position for removal of the trocar 
from the patient. 

These and other features will become apparent with the 
following description of the preferred embodiments. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an exploded view of a first trocar. 
FIG. 2 is a cross-sectional view of the first trocar with 
arms in a closed position. 
FIG. 3 is a cross-sectional view of the first trocar with the 

oO 

arms m an open position. 

FIG. 4 is an isometric view of a second trocar. 

FIG. 5 is a side view of the second trocar with an adhesive 
strip adhering the second trocar to the patient. 
65 FIG. 6 is an isometric view of a third trocar. 

FIG. 7 is a cross-sectional view of the third trocar with 
arms in a closed position. 
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FIG. 8 is an isometric view of the third trocar with the The actuator 6 includes a member 36, which is preferably 

arms in an open position. a cylindrical tube, having a distal end 38 which contacts and 

HG. 9 is a cross-sectional view ofthe third trocar with the engages the slide surface 22 for moving the arms 12 to the 

arm in a closed position. ^P^^ Pp5^^°; ^ includes a pair of cxten- 

^ - . : , . * r . -.u 5 sions 40 which are grasped by the user for rotatmg the 

no. 10 is an isometnc view of a fourth trocar with arms actuator 6 relative to The body 4. 

m an open position. resilient member 8 is preferably cylindrical with an 

FIG. 11 is an isometnc view of the fourth trocar with the annular cross-sectional shape. A preferred material for the 

arms in a closed position. resilient member 8 is polyurethane foam although any 

HG. 12 is a partial cut-away plan view of the fourth trocar resilient material may be used. The resilient member 8 is 

with the arms in the closed position. preferably spaced apart from the tubular portion 14 which 

FIG. 13 is another partial cut-away plan view of the fourth facilitates angUng the trocar 2 when the trocar 2 is positioned 

trocar with the arms in the open position. between adjacent nbs. The space between the resilient 

r^^^jt, . ' c cftu * • member 8 and tubular portion 14 penults radial deflections 

FIG 14 IS an isometnc view of a fifth trocar with anns m ^^^^.^^^ member 8 to facilitate angling of the trocar 

a closed position. 15 2. The resilient member 8 is preferably attached to the flange 

FIG. 15 is an isometric view of a fifth trocar with arms in 28 with an adhesive. Another advantage of the resilient 

the open position. member 8 is that it conforms to the patient thereby reducing 

FIG. 16 is a view of the bottom of the fifth trocar. trauma to the patient. A further advantage of the resilient 

FIG. 17 is an isometric view of a sixth trocar. member 8 is that it does not require manipulation of set 

^o- .-1 *• 1 • r*u --^u*-™- 20 screws and the like as is required with the trocar of U.S. Pat. 

HG. 18 is a partial cross-sectional view of the sixth trocar ^ 279,575 

of FIG. 17. Referring to FIG. 2, the obturator 10, which is optional, 

FIG. 19 IS a side view of a seventh trocar. ^ 42 ^^^^ extends beyond the distal tip of the anns 

FIG. 20 is a cross-sectional view of the seventh trocar 12. Alternatively, the obturator 10 may be omitted with the 

with a deflectable member in a first position. 25 arms 12 forming the tip as shown in FIG. 1. The tip 42 of 

FIG. 21 is a cross-sectional view of the seventh trocar the obturator 10 is preferably rounded to reduce trauma to 

with the deflectable member in a second position. the patient when the trocar 2 is inserted into the patient. The 

obturator 10 includes a shaft 44 and a flange 46 having a pair 

DESCRIPTION OF THE PREFERRED p^^g 45 ^^^^^ engage holes 50 in the actuator 6. The 

EMBODIMENTS proximal end has a handle 52 for manipulating the obturator 

Referring to FIG. 1, a trocar 2 constmcted in accordance 10. The obturator 10 may also be used to rotate the actuator 

with the present invention is shown. The trocar 2 includes a 6 by rotating the handle with the pins 48 engaging the holes 

body 4, an actuator 6, a resilient member 8, and an obturator 50 in the actuator 6. 

10 which is optional. The body 4 includes a number of arms Use of the trocar 2 is now described with reference to 

12 which are movable from the closed position of FIG. 2 to 35 FIGS. 2 and 3. Refening to FIG. 2, the arms 12 are shown 

the open position of FIG. 3. As will be described below, the in the closed position. The o-ring 18 biases the arms 12 

actuator 6 is used to move the arms 12 from the closed toward the closed position. When using the trocar 2 to access 

position of FIG. 2 to the open position of FIG. 3. the thoracic cavity, a hole is formed between adjacent ribs in 

Referring now to FIGS. 1 and 2, the body 4 includes a the patient and the trocar 2 is inserted into the hole with the 

tubular portion 14 having an exterior surface 15 which 40 12 in the closed position. Referring to FIG. 3, the 

defines a cylinder. The arms 12 of the present invention actuator 6 is then rotated in the direction ofarrowA, The pin 

advantageously do not extend outside the cylinder defined 34 engages the slot 32 and moves the actuator 6 longitudi- 

by the external surface 15 of the tubular portion 14 so that nally in the direction of arrow B. The distal end of the 

trauma to a patient is minimized. The small profile of the actuator 6 engages the slide surface 22 thereby deflecting the 

trocar 2 is accomplished by forming the arms 12 integrally 45 arms 12 to the open position. With the obturator 10 removed, 

with the tubular portion 14. the throughhole may be used for the introduction of surgical 

The arms 12 preferably form a tip and form an outer instruments into the patient's thoracic cavity. When the 

surface 17 having a conical or frustoconical shape. A notch trocar 2 is used in the thoracic cavity, the anns 12 engage the 

16 is provided where the arms 12 bend when moving from thoracic wall and the resilient member 8 engages the 

the closed position* to the open position. The arms 12 are 50 patient's chest. The resilient member 8 is compressed 

preferably biased toward the closed position by an o-ring 18 thereby providing a clamping action on the body cavity wall 

positioned in a groove 20. Referring to FIGS. 2 and 3, the between the resilient member 8 and the arms 12 to anchor 

anns 12 each include a sUde surface 22 which is engaged by the trocar 2. The clamping action secures the trocar 2 to the 

the actuator 6 when moving the anns 12 from the closed body wall and minimizes the length of the trocar 2 extending 

poshion to the open position. The slide surface 22 is oriented 55 beyond the body wall and into the patient, 

substantially perpendicular to a longitudinal axis 26, Refening to FIGS. 4 and 5, a second trocar 2A is shown, 

however, the slide surface 22 may also have any other The trocar 2A is the same as trocar 2 with the exception that 

orientation including curved to facilitate deflection of the the resiUent member 8 is replaced by a number of adhesive 

arms 12 from the closed position to the open position. The strips 54 with like reference numerals referring to like 

arms 12 are moved from the closed position to the open 60 structure. The adhesive strips 54 are used to anchor the 

position by the actuator 6 as will be described below. trocar 2A to the patient. An advantage of the adhesive strips 

Aflange 28 is connected to the proximal end of the tubular 54 is that when the trocar 2A is angled with respect to the 

portion 14. The flange 28 includes ribs 30 and an arcuate slot outer surface of the patient, the adhesive strips 54 may be 

32. The slot 32 receives a pin 34 attached to the actuator 6. used in the appropriate location to maintain the angular 

The pin 34 and slot 32 configuration produces a longitudinal 65 orientation. 

displacement of the actuator 6 relative to the arms 12 when A removable cover 56 covers each of the adhesive strips 

the actuator 6 is rotated relative to the body 4. 54. The cover 56 has a pull tab 57 extending outwardly from 
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the flange 28. The cover 56 doubles back upon itself so that 
an end 59 of the cover 56 is also positioned near the flange 
28. The cover 56 may, of course, be simply a strip of material 
which terminates at the distal end or which has a perforated 
end which tears away from the body 4. After the cover 56 
has been removed, a tab 58 on the adhesive strip 54 is pulled 
so that the adhesive strip 54 tears away from the body 4. An 
adhesive side 60 is then adhered to the patient's skin. 
Referring to FIG. 5, the arms 12 are in the open position to 
engage an inner thoracic wall. If the trocar 2A is removed 
from the patient, the adhesive strip 54 is preferably torn 
away completely from the body 4. If the trocar 2 A is inserted 
into the patient again, another one of the adhesive strips 54 
is used to secure the trocar 2A to the patient. 

Referring to FIGS, 6 and 7, a third preferred trocar 2B is 
shown. The trocar 2B includes an inner member 62 which 
extends through an outer member 64. The inner member 62 
includes a throughhole 66 for introduction of medical instru- 
ments into a patient. 

A number of arms 63 arc integrally formed with a tubular 
portion 68 of the inner member 62. Although it is preferred 
that the arms 63 -are integrally formed with the tubular 
portion 68, the arms 63 may also be pivotally coupled to the 
tubular portion 68 with'a pinned connection. The arms 63 are 
naturally biased toward the closed position of FIG. 6, 
however, the trocar 2B may also include the groove and 
o-ring of FIG. 1 and 2. 

The outer member 64 has a distal end 70 which is coupled 
to the arms 63. The outer member 64 has a rigid cylindrical 
portion 72 and an elastomeric portion 74 which has the distal 
end 70 attached to the arms 63. The distal end 70 of the outer 
member 64 has a number of slots 76 therein which form a 
number of sections 78 corresponding to the arms 63 with 
each of the sections 78 being connected to one of the arms 
63. 

The outer member 64 is rigidly coupled to a ring 80 and 
a resilient member 8 is attached to the ring 80. The resilient 
member 8 is preferably the same as the resilient member 8 
described above in connection with FIGS. 1 and 2. The ring 
80 includes a curved slot 82 which receives a pin 84 attached 
to a lever 86. The other end of the lever 86 is pinned to an 
extension 88 of the inner member 62. 

Referring to FIGS, 8 and 9, pivoting of the lever 86 in the 
direction of arrow C moves the inner member 62 longitu- 
dinally relative to the outer member 64. The relative motion 
causes the outer member 64 to go into tension so that the 
outer member pulls the arms 63 to the open position of 
FIGS. 8 and 9. Although it is preferred to use the lever 86 
to produce relative longitudinal displacement between the 
inner and outer members 62, 64, the inner and outer mem- 
bers 62, 64 may also be simply slidable relative to one 
another or have the pin and slot configuration of FIGS. 1 and 
2. 

Referring to FIGS. 10 and 11, a fourth preferred trocar 2C 
is shown. The trocar 2C includes an inner member 90 
rotatably coupled to an outer member 92. Arms 94 are 
mounted to the outer member. The arras 94 are movable 
from the closed position of FIG. 10 to the open position of 
FIG. 11. As will be described below, the arms 94 are moved 
from the closed position to the open position by relative 
rotational motion between the inner and outer members 90, 
92. The inner and outer members 90, 92 may take any shape, 
however, a preferred shape is cylindrical. A through hole 96 
extends through the trocar 2C for the introduction of surgical 
instruments. 

The arms 94 are preferably formed by making two 
L-shaped cuts in the distal end of the outer member 92. The 
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arms 94 each include a first end 98, which is coupled to the 
outer member 92, and a second end 100, which is attached 
to the inner member 90. The first end 98 is preferably 
integrally formed with the outer member 92. The outer 

5 member 92 is coupled to a ring 104 and a resilient member 
8 is attached to the ring 104. The resilient member 8 is 
preferably the same as described above and serves the same 
purpose. Although it is preferred to use the resilient member 
8, a conventional clamp may be also be used such as the 

10 clamp disclosed in U.S. Pal. No, 5,279,575 

The inner member 90 is coupled to a driver 106. When the 
driver 106 is rotated in the direction of arrow D the second 
end 100 travels along an arcuate path toward the first end 98. 
The arcuate path preferably lies in a plane which is sub- 

15 stantially perpendicular to a longitudinal axis 108 of the 
inner member 90. The arcuate path may be oriented in any 
other configuration relative to the longitudinal axis 108 and 
preferably forms an angle of between 90® and 45** with the 
longitudinal axis 108. 

FIGS. 12 and 13 are partial cut-aways showing the arms 
94 in the closed and open positions, respectively. Although 
it is preferred to provide two arms 94, any number of arms 
94 may be provided. The arms 94 are preferably both 
positioned at the same longitudinal position, however, the 
arms 94 may also be positioned at different locations along 
the longitudinal axis. Furthermore, the arms 94 may include 
a hinge between the first and second ends 98, 100 to form a 
predetermined shape. 

The inner and outer members 90, 92 may be locked in the 
open and closed positions. Referring to FIG. 10 and 11, an 
extension 110 extends from the ring 104. The extension 110 
has a protrusion 112 which is configured to engage detents 
114 in the driver 106. The driver 106 includes a cut-out 115 
in which the extension 110 is positioned. The actuator 6 is 
locked and unlocked by twisting the driver 106 with a 
sufiBcient force to deflect the extension 110 so that the 
protrusion 112 engages or disengages from the detent 114. 
Referring to FIGS. 14-16, a fifth trocar 2D is shown. The 

40 trocar 2D includes a number of arms 116 which have 
interlocking elements 118 which, in the preferred 
embodiment, arc hooks. Referring to the end view of FIG. 
16, the interiocking elements 118 engage one another to 
retain the arms 116 in the closed position of FIG. 14. The 

45 arms 116 are naturally biased toward the open position of 
FIG. 15 and the interlocking elements 118 retain the arms 
116 in the closed position of FIG. 14. The arms 116 are 
preferably integrally formed with a tubular portion 120. The 
trocar 2D includes a through hole 122 for introduction of 

50 surgical devices into the patient. 

Referring to FIG. 15, the arms 116 include slide surfaces 
124. The interiocking elements 118 are disengaged from one 
another by inserting an instrument into the throughhole 122 
to engage the slide surfaces 124. The instrument deflects the 

55 interlocking elements 118 until they become disengaged 
from one another. After the interlocking elements 118 are 
disengaged, the arms 116 move to their natural, unbiased, 
position of FIG. 15. The trocar 2D also includes the resilient 
member 8, however, a conventional clamp may also be used. 

60 Although it is preferred to use hooks as the interlocking 
elements 118, the interlocking elements 118 may have any 
other structure. For example, the interlocking elements 118 
may be an adhesive or a frangible connection which could 
be machined or formed by melting the arms 116 together and 

65 which is broken by the instrument. Alternatively, the con- 
nection may be melted or broken by a heated instrument. 
Furthermore, although it is preferred that the interlocking 
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elements 118 be disengaged with any medical lastrumenl, a 
specialized opener may be used which engages the arms 116. 
The specialized instrument could include teeth which 
engage teeth on the arms 116 so that a rotational action is 
used to disengage the interlocking elements 118. The spe- 
cialized instrument may also be used to hold the arms in the 
closed position and is simply removed to permit the arms to 
move to the unbiased, open position. 

Referring to FIGS. 17 and 18, a sixth preferred trocar is 
shown. The trocar 2E includes an inner member 126 having 
a number of arms 128 at a distal end 130. The arms 128 are 
naturally biased to the open position of FIG. 18 and are 
maintained in the closed position of FIG. 17 by an outer 
member 130. The outer member 130 has a cylindrical 
portion 132 connected to a disc 134. The trocar 2E prefer- 
ably includes the resilient member 8, however, a conven- 
tional clamp may also be used. 

The inner member 126 includes a pin 136 which engages 
a slot 138 in the outer member 130. Rotation of the disc 124 
causes the outer member 130 to displace longitudinally in 
the direction of arrow E. The distal end of the outer member 
130, which restrains the arms 128 in the closed position of 
FIG. 17, is spaced from the arms 128 thereby permitting the 
arms 128 to move to the unbiased, open position of FIG. 18. 
The arms 128 are preferably integrally formed with the inner 
member 126 and are preferably made of a polyolefin plastic 
although any suitable material may be used. To remove the 
trocar 2E, the disc 134 is rotated so that the distal end of the 
outer member 130 forces the arms 128 to the closed position 
of FIG. 10. The trocar 2E is then removed from the patient. 
Alternatively, the trocar 2E may be simply pulled from the 
patient with the body wall deflecting the arms 128 inward as 
they pass through the body wall. 

Referring to FIG. 19, a seventh trocar 2F is shown which 
includes a deflecuble member 150. An obturator 152 
extends through the trocar 2F beyond a distal end 154 of the 
trocar 2F. The deflectable member 150 has an outer surface 
156 which preferably has a frustoconical shape. The deflect- 
able member 150 also has an inner surface which is spaced 
apart from the wall so that the deflectable member 150 may 
be deformed when inserted into the patient. 

The deflectable member 150 is shown in a first position in 
FIG. 19 with the outer surface 156 being angled toward the 
distal end 154. Referring to the cross-sectional view of FIG. 
21, the deflectable member 150 is shown in the second 
position in which the outer surface 156 is angled toward the 
proximal end. The outer surface 156 and inner surface of the 
deflectable member 150 are everted when moving from the 
first position to the second position. The deflectable member 
156 preferably moves from the first position to the second 
position upon application of an axial force of between 2 and 
5 lbs and more preferably between 3 and 4 lbs. 

Referring to FIG. 20, the deflectable member 150 is 
integrally formed with an elastomeric sheath 158. The 
sheath 158 is made of silicone rubber however, any other 
suitable elastic material may be used. The deflectable mem- 
ber 150 has a hinge 160 which is stable in both the first 
position of FIG. 20 and the second position of FIG. 21. The 
deflectable member 150 has a free end 157 which is posi- 
tioned proximal of the hinge 160 when the deflectable 
member 150 is in the first position and which is distal to the 
hinge 160 when the deflectable member 150 is in the second 
position. The sheath 158 includes a helical thread 162 so that 
the user may also rotate the trocar 2F to position the trocar 
2F in the chest wall or other body structure. The thread 162 
also helps prevent inadvertent removal of the trocar 2F. The 
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trocar 2F may, of course, be formed without the helical 
thread 162 or with circumferential ribs if desired. An instru- 
ment delivery lumen 164 passes through the trocar 2F for 
introducing surgical instruments into a patient. The instm- 
5 ment delivery lumen 164 may also include gas seals if a gas, 
such as carbon dioxide, is introduced and retained into the 
patient. 

The sheath 158 is mounted to an inner cannula 166 which 
is made of a low friction plastic so that surgical instruments 
jQ pass easily through the instmment delivery lumen 164 
without binding. The sheath 158 may either be attached to 
the inner cannula 166 with an interference fit or with an 
adhesive. The inner cannula 166 and sheath 158 could also 
be coninjection molded to provide a single cannula with the 
sheath 158 being an elastomer and the inner cannula 156 
being a low friction plastic. A distal end of the inner cannula 
166 has a beveled edge 168 and extends beyond the sheath 
158. The beveled edge 168 provides a smooth transition 
between the obturator 152 and trocar 2F. The beveled edge 
168 also provides a smooth transition between the inner 
cannula 166 and deflectable member 150. 

The inner cannula 166 has a flange 170 at the proximal 
end. A clamp 172 is mounted to the bottom of the flange 170 
to provide a clamping force on a body structure positioned 
between the clamp 172 and the deflectable member 150. The 
. clamp is also used to retract the distal end of the trocar 2F 
so that the deflectable member 150 engages a body structure 
such as the thoracic wall. The clamp 172 is preferably the 
same as the resilient member 8 described above in connec- 
tion with FIGS, 1-3, however, any other clamp may be used 
such as a coil spring. 

The above description merely describes the preferred - 
embodiments and it is understood that variations of the 
preferred embodiment are within the scope of the invention 
which is defined by the claims. For example, the trocar 2D 
may include the outer member 130 to move the arms 12 to 
the closed position after the interlocking members 118 have 
been disengaged, and the obturator 10 may be used with any 
of the trocars described herein. 

What is claimed is: 

1. A device used for introducing a surgical instrument into 
a patient, comprising: 

a body having a proximal end and a distal end; 

an instrument delivery lumen extending through the body; 

45 

a deflectable member coupled to the body and being made 
of ao elastomeric material, the deflectable member 
having an outer surface which is angled toward the 
distal end of the body when the deflectable member is 

50 in a first, unbiased position, the deflectable member 
also having a free end and an attachment end which is 
coupled to the body, the free end extending around the 
instrument delivery lumen and being spaced apart from 
the body when the deflectable member is in the first 

5 5 position, the deflectable member being deflectable from 
the first position to a second position, the free end being 
positioned nearer the proximal end than the attachment 
end when in the first position and being positioned 
further Irom the proximal end than the attachment end 

60 when in the second position, the deflectable member 
having an inner surface opposite the outer surface, the 
inner and outer surfaces having a fmstoconical shape. 

2. The device of claim 1, wherein: 

the second position is a stable, unbiased position. 
65 3. The device of claim 2, wherein: 

the outer surface of the deflectable member extends 
around the instrument delivery lumen. 
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4. The device of claim 1, wherein: 

the deflectable member is configured to deflect from the 
first position to the second position upon application of 
a force between 2 and 5 lbs. 

5. The device of claim 1, wherein: ^ 
the body includes a helical thread on an exterior surface. 

6. The device of claim 1, further comprising: 

a removable obturator extending through the instrument 
delivery lumen and beyond the distal end of the body. 

7. The device of claim 1, further comprising: 

a clamp coupled to the body, the clamp being configured 
to clamp a body structure between the deflectable 
member and the clamp. 

8. The device of claim 1, wherein: 15 
the outer surface is angled toward the proximal end when 

the defleaable member is in the second position. 

9. A device used for introducing a surgical instrument into 
a patient, comprising: 

a body having a proximal end and a distal end; 
an instrument delivery lumen extending through the body; 
and 

a deflectable member coupled to the body and being made 
of an elastomeric material, the deflectable member ^5 
having an outer surface which is angled toward the 
distal end of the body when the deflectable member is 
in a first, unbiased position, the deflectable member 
also having a free end and an attachment end which is 
coupled to the body, the free end extending around the 
instrument delivery lumen and being spaced apart from 
the body when the deflectable member is in the first 
position, the deflectable member being deflectable from 
the first position to a second position, the free end being 
positioned nearer the proximal end than the attachment 
end when in the first position and being positioned 
further from the proximal end than the attachment end 
when in the second position; 

the body including an elastomeric sheath; 

the deflectable member being integrally formed with the 40 
elastomeric sheath. 

10. A method of providing an instrument delivery path 
into a patient comprising the steps of: 

providing a trocar including a body having a deflectable 
member and an instrument delivery lumen, the deflect- 
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able member being movable between a first position 
and a second position, the first position being a stable 
unbiased position, the deflectable member being mov- 
able from the first position to the second position upon 
application of a deflecting force to the deflectable 
member, the deflectable member having a free end and 
an attachment end, the attachment end being coupled to 
the body and the free end being spaced apart from the 
body, the free end being positioned closer to the proxi- 
mal end than the attachment end when the deflectable 
member is in the first position and the free end being 
positioned further from the proximal end than the 
attachment end when the deflectable member is in the 
second position; 

inserting the trocar into the patient thereby forming an 
opening in the patient the deflectable member being in 
the first position after being inserted into the patient so 
that withdrawal of the trocar is resisted by the free end 
contacting the patient; 

introducing an instrument into the patient through the 
instrument delivery lumen; 

removing the instrument from the instrument delivery 
lumen; and 

removing the trocar from the patient after the instrument 
removing step, the trocar removing step being carried 
out so that the free end engages the patient and the 
deflecting force is exerted on the deflectable member to 
move the deflectable member from the first position 
toward the second position. 

11. The method of claim 10, further comprising the step 

of: 

positioning an obturator in the instrument delivery lumen 

before the inserting step; and 
removing the obturator before the introducing step. 

12. The method of claim 10, wherein: 

the trocar removing step being carried out so that the 
deflecting force is between 2 to 5 lbs to move the 
deflectable member to the second position. 

13. The method of claim 10, further comprising the step 
of: 

clamping a body structure between the deflectable mem- 
ber and a clamp which is coupled to the body. 

♦ ♦ * * » 
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